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This equation can be expressed by Oreen's temperature funotions of the
complex time ¢t + 41p'. A different method is, however, followed in the fol-
lowing:  When use is made of the oyolic property of the spur and the identi-

ty: ] TR T B
[q,x] o iq [ 4p'R(~4p"),y for B « #° « 1(d,r )» shere Z 18 the
complete ﬁnniltoniun of the systes, Eq. (2.1) is transforaed to: |

‘ 0‘.(;)=—-IIJI.:P(’E‘)(IA(I). ! (0D, | (2.2).. '

. © (X, Y)meXY—YX.

" In the second quantisation and oonsidering that the eleotron - photon inter
action is the principal mechaniss of scattering the following holds:

; . , .
y 'Jf. + ‘I'r + AV cﬂ.. - ;ea'a * 8 lr - %uababay

AV = L%“"‘u;‘ a4 (ba -;.,b:a)g’x.i“’.l Ca(a‘qxp(iaf)la',. lfo:«tr'co

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723130008-7"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86 00513R000723130008 7

T ARETRS AT, S TSRS FREMMERATIT A ke Bl N ® EHe AR A Wy or LA R 0T

* 'G(t) 0 t<° 0

E

s

23103

. - /83;%3/005/008/042

Derivation of a kinetic .. = . 8101

:jffclootron- La - Ca(nlozp(iqxx)ln') T'T b(k . g0t qd)' The current

boparstogo aTe A = 5:; A“a,n;A¢,¢ rro:y;;in followu:
aa ‘ :
.Al (.) = 2‘ np.’op. (E)I '
- (2.3),
v (E)= .‘Z G (B |

where

S = [0l 00,55y +

£50 1: tho opcctrsl roprounntion of the lagging Orun' tonpou-

. ture function. By the method of ‘such equations the cqu.tionl for q e, (B)
: 2.

2

are dcrivod in A upproxiuntion. The following is written down:

" card 3/13
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where in the A npproxiuuou . v
- - ‘ . *
y nul.;"(a.'a‘;) -3, a:aﬁ)a’ | (2)..
l"l‘t'l‘l'i-‘.'m ' ‘

Here, £ ' £, -t N ;
aja " “ = oquilidbrium d4
% urnmuon of the
The following holds in xq, (2.4): 4 electrons),
c¥ ;'B . | B
o 'h‘r‘ b‘d 1'3) b (d 2 .I"‘I‘I <¢l|,.b| a"a.'> (2 5)’ »
* 3 'b - Yo, Por no T
. Card 4/13 a ; -q ﬂd'sonont. oloctron gn and
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Boltzmann. digtributy,
on for 1’ hrgo Oidbd'e :
ensead
ensemble in which the t‘ononm‘ holde: <. ':o egon over into canonical
LY a ] S ’
oS sea @ ' Q = 0
> » D1 (2.6). From thu condition 1, obtainod., ! “r > o
—-Qu ’ s
)0
’ .

—»2[}.“ el b0 (b, 82, ) e ~

i
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B RS DT
~G .5;-(5) b (5 o p* . 2.8
" ( ( »aau ,,,;(E)N"”B'_',, (2.0).

/v"-" = N, o (™0 1), N‘""ax-../v.
Introducﬁon of (2.8) in. (2 7, caleulats
in Eq;

o -
n of cc: ,das aza; and nubstitution

to:

(2.4) taking into account (2.5) leads | ‘
(E=e )@+l B=m2 5, (290

where
arm X E B n e (e gy

+MOE =R g LN oy (21O
- ow Lt LI N0 (E Quyy, : ‘

i BT
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E M@=, '-222{" Lyl [0 (e )(E— 00+ |
- +fa, l,)(E—Q.L)-‘J-r.".L"-L::/!/l(c' E-yy— - (2.11),

—rnLPLES G o) (E— Ry, :
)}l)(g, ¢‘)n.ﬂ"‘_’::‘i'_).‘_‘_“./'/vy)’ :
; c(J) fllicxp[p(p;-l ) R . » ' ,
er ' '
. ldl aéc,‘ has been expanded in power series of A 1In strong magnetic
field ¢ B -
e ho in:oa::;:city of—! a0, (E) of Eq. (2.9) contuna besides 7T '-(O) ~ O
aloo tcrn. a!‘?
(o) aja, (E) sinos for & - “aya, # O ons has: a.og) 2, “por
; fa a )~A one obtnnu : ' _
} e ' (E“D.A)'fw-hén‘p‘w-ﬂ‘ v (2.12)0 .
i Cnrd 7/13 : '
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& “ﬂ E' . 2) For free electron gu with effective

mass & “" seroeth Approxisatiom for q.(‘” (0) _(0)
-1’ q } and % ] a { -
duced in ;.q. (2. 9) And .q“““n._.“r” (k B+2,n41 fip.q 8Te intro

iE) = ¢ (:.) are odtained
For the case y (k‘.E) ad (k 1E) the following h:l':s?dk :

[{(---.)- (ke #)] O, (k )+2[-,Lz,,¢,, Tn 90, (k,+g)m (3:1)
© et y—07 |
Q'(k” .)~I-l A rEIﬁ“"“PM("'Mx .-*(-1)" )-0-
=N Lo "l"(""“‘n*(—l)" )).
..;( (o @)= Z II (R L“L"' vﬂx :

J=1, 3

(3.2).
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x‘].VU'NB(.-Gu_W -0-:(--1)’- )+ NU”(.-‘_.."’".'.(_I)I. ”
ﬂ"( )nn.t,. ntid, ; P4 I-%-% [Lanun, il X

T Jger}

x‘[mma(._. (1w )+NUB(- O, |"‘("‘“"‘ M-
— glf] ._,L“l'L"-wuma(.-.. ',-..(-.1)/. Yo
~ ¥ s LY LI NS (0 — v, - (— 1),

- N, K=kg), 3 n:.,.uu,= Im nn,.»l.t.(s). ot

R

Here the corhgrvation laws have been taken 1nto consideration: k' « k + H JK

k= (k <7k )i d ™ (3, y)+ In the quantum 1izit for B 21 Eqs. (3.1) can be

aolvcd b/ the wethod of sucoeaaive i :
Bo >1 (3. 1) takes the form: pproximation. For the quan.}:a 14imite

N o—w=Ql, NOk)+ (5.,
:’Card 9/13 o v”‘f":'ﬁ"zo(* I @) Ok, +q)=—0 (k,)-o-!’l'f.( k),

.
o
e
_" i
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where Q Qn o! Z n 0, n'-o’ af" -"x'; 0 . Hence for ‘he uectri

con%uctivity of treo elcotrons one obtaino Rod () = e 214! e(a) - g(- E) '3

1208%)(z) - o Iﬂ.c(E) + s(-E) ' Red ‘ () = e %Re] 3(8) + e(-a) P

.wax(“) - g Rcig(a) - s(-E) ¢ (3 4). where g(z) = >Q ” (éx /25)“:: .
=D

mk,nﬂk,‘“’“’o/ﬂ) (3:5)) ond tor pu>1: a2}, (z)

- 0‘9 (dkz/Zu"f?qo o fOk ;ﬂ: (E) (o, /q J &~ 4 0. For the caze of elastic
acattering at acouotio phonona 8q -g' k7, z ) and for 8, (.-.) one obtaing:

Ing, () = +fn (dx /Zﬂ?q ;. )(‘](0)(k )Q (k, N) + (0= )2 "k, )) (O- i )2
+ (Q (kz""))zJ 1’ ROEO(E) » 9’ {ax /gnﬁq )(U) . )—(0)(’, ) ( . "’o)?

x' axy are

;af'z?c();‘; '*’))‘2] - (3. 5)0 By zeans of Eqs. (3-4) (3 6),
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- calculated in the case 1nvutigatod. A) then for res! ‘k -'n/a 4he following ~

holds: (¢ - o, ) 2(Q,(k, v3))%, one obtaino the {terition equations of .
Ref. 1. B) Por (¢ = o )2’(Q (k,42)) 2.2% in the neighborhood of rescnance

(v - w ﬁ" ~A is neglected and the lines of eyclotron '-uo':ancc fer sach k

are a auperpoauion of the quasi Lorenz lines for whose tid:!: the 'oquing
holds: Qo(k @) EO“ W, (k,4@), where . :
A )1

W,(k,, 0)-%22[-&%4L:‘i‘&(--o--.(n.-o-l—1)-(._1)15_.%,4)’ (.D)'

c is the conntant of the doromnian potential ¥ the density of the sud-
otance, and A= (k 2n) - (k, + q,) /2::. In the quantus 1ingt 1nvntintcd
‘the.following holdd'

“Card 11/13
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. ‘ . ‘ .
%, onCh ‘ ' npx e <o,
Qi(k,, o) o ';”.1 V?_. -3¢ ;':' ' fipn e xw,, (3.7).

T

. | e Q~ ~‘i’-(l¢§+2q..m)-v._ |

It follows from Eqs. (3.6)<(3.7) that for »» = 0 the logarithaic divergence
Jdkz/kz of the scattering is removed even mithout taking 4into consideration
the saall inelastioity. 1If sq_;ri Qo(kz)"'h‘z 14 neglected the Borfl
approximation {a not valid even for kz —> 0, and dxx must be calculated froa
‘Eqs. (3.4)-(3.7) taking into mccount the szall inelasticity of 89, & kT,

N. N. Bogolyubov and §., V. Tyaplikov are mentignod. There are 15 refer-
ences: 11 Soviet-bloc and 4 non-Soviet-bloc. The 4 references to English-
language pudlications read as .follows: P. Xartin, J. Schwinger, Phys. Rav.
_1_1_2’ 1542’ 19598 R. Kubo. phy'.- Soc. Jap-, .1.2' 570, 1957) E. Adu"' 7.
HOlBtBin’ Je Phyﬂ- Chen. 501-, 1_0_; 254. 1959[ A. Xahn, Phys. Rev., -1_12, 19600
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ASSOCIATION: Institut poluprovodnikov AN 835R Leningrad (Institute of
. : Semiconductors AS USSR, Leningrad)

SUBMITTED: August 22, 1960 (initially), Pebruary 4, 1969 (;ttcf revision)
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AUTHOR:  Klinger, M. g

'I‘ITLE: Theory of the kinetic phenomena in aemiconductora of the
' Hi0 type S .

,PERIODICAL: Akademiya nauk S3SR., Izvestiya. Seriya fizicheskaya,
Vs 25, no. 11, 1961, 1342-1346 : ﬁ

TEXT: : Electron transfer in semiconductors of the Ni0 type has a number of
peculiar features at high temperatures the mos! important of which is
particularly lo» mobility U(Tg In order to olucidate these, the author
develops a poneral theory of tranefer with low mobility. The systen :
considered is a small polaron as a carrier at a lntiice site in a transition
metal which interaota weakly with the remaining, stationary ions. '
A. F. Toffe (Canad. Phya., 34, 1393 (1956)) had originated the idea that
carriers jump from one lattice site to the other, This also holds here

if the polaron band width A °1< #T7(1), where T(T) {s the mean width of the

unperturbed polaron level, 1.0., small polarons and continuous phonon
spectrum. The theory is bdbuilt up on the basis of previous papers
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(Klinger M. 1., Puika tverdogo tela, 1, ©225 (1959); 2, 309 (1960)) in
which the author deﬂned the kinetic ooetﬂctents osg+ In this paper he

considera{only ateady proooueo for thioh 6(3) > (aw 4‘3'“), where

Oap = L S lflr'm Ro(BA (), 2) =

B ahd A denote the fluxu Tof ohugc. energy, eto. The naailiohlhu of the

eysten under review u LR H°+A°H' with

ll.lmm) -t (n('))’] m"’) (.v-'"] If'l:’n’m) (m“?] Ve lan’“”)

(mc-)'ll'lmtn) uﬂ' LV-R £ E Ve (x —ap); @

. TY)
Less? @ Sp exp (PP - ﬂﬂ)(...)s N, 18 the carrier concentration; 9-1/&1‘. .
n‘®/ is the number of phonone. which nny vary in an 8 -» a' transition
(a,8' sre lattice nodes), (sn ')la'n( )) "8, 018 The tera A H' is

Card 2/3
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o LAURHORS . gyipeer wr

o TImLE The theory of trenaaport phanonana 4n low-zobilsty sonteonductors ' |, ot
T (Derivation of formulas for fundoaental kinotic coofficients) = ' -

C feriopica: Phyaica ot:tus solfds; v, 2, no. 8, 1962, 1062+1087

¢ TEXTs . Thin work 19 a sequel ¢o 1.0 nzor'e Provious papars (Rof.1: Izv, Al 8358, \7’
... i physieal Serdes, no. 11, 1342, 16613 Hof.2s Yy 35R, 142, 1065, 1962) where the
L.+ genoral thaory of transport rhienozena in low-nobi11ty geaiconductors ig developed S
" P without refermnce to any coneratn wodel. It 4e shevn that transport involves aulti-
»« ! phonon trunsitions of 2oluran=t/is carriors botwa-p neichboring 1attfce collo. Tho
- genarul methods of Refe 2 arn usnd {n detomining the eleotric conductivity and
© .. thernoolactrio apd thenzoma motic coofficirnts, The morgy tranaport due to polarons
DR 1 found to be negligible, It i3 ulso shown tiiat drift involves indopendent transitions
.. whoreas the Hall offnot 14 daton:in.d yy Phase=correlated trensitions, All the rosulss

... are odtained fop orystalo whers the ccncentration of lattice colls s ouch higher then
S . . . ' e ' -

o E LCLI.N l./2 . . o o L , ,'ﬁ
: l e .. ‘ ' T . T T P
R " ) : e S -
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AUTHOR; Klinger, M, 1,

RER—— e et

’l‘ﬁ'LBl -'nuory of tnnni‘& effects in seniconductors with 1ow mobility
the charscterjstics of the electric spectrum of the oystem)

_PERIODICAL: Pizika tverdogo tela, v. 4, no. 11, 1962, 3075 - 3085 -

TEXT: A theoretical 'iunntigauon of the o;nry spectrum of ordered and ‘
disordered semiconductors with low mobility ie described, u <o) L

a? / n cmz/v.uc where el al / nget cnz/v.uc at ug).w'e cm, a is the :
lattice constant or in general the distance of adjacent ions. Starting

from a system of interactin phonons and stripped carriers (olcetron-.

holes, or Frenkel'® oxcitonlf located in the static field of a semiconducton
the general properties are investigated for an unperturdbed system and for

-8 oystem perturbed in {tg 3n) base. Any anhargogic phonon characteristic

is neglected., A repreaentation of the orthonour:IZzed (%) base 1o obtained
for localized carrier funotions and for the spectrum, The coaplete pep- .
turbance matrix differs from that given in Phil. Mag. 3, 1361, 1958; J, Phym,

Card 1/4
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)

.

Chem. Sol. 5, 34, 19583 Ann. of Phys. 8, 545, 1952, fThe singularities are
studied. The genoral case for nen' yields -t :

: -(sn| X |0’ = n) = ‘(ﬂ‘VI l')ff?’.[(X?}).M; ""’t\" (1-+-Mi))] Vij -+

e+ Flan, =X+ NNV Dopierpl— i (m)
For H « 0 'gives X =)= (v K |sh), and
L G2 XN ) = P (W[4,
: W'at-PVl-’-r’;tv:rm,)'+(vr,-)'x:,1} (2.31).
v?J(x) is the interaction cqcttiéiontvot'i drdaicd carrier with phonons
with the quasi-momentum ?ot; :.he J=th branch and v:ith a frequency ,&;J.
Nﬂ is the ngnbgrvqr- phonong.is V the potont;nl. fluctuation,
Vim Vs Vi7 =6l @) e™ (o) Xjam—vy .ot~ N,

T'_So investigation of an unpérturded system and of ‘s perturbation in the

n) base follows. The interrelation of the system charaoteristics in the
Card 2/4 - TR : T

AN

H *
¢

s
R §

- - = B o
2 B TR0 SENGMET; E@{E
A PIETES ET Y Sl SAF G U 3 =<t g A : 2 £ 3
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1) and fRn) bases s otudieds The orthonormalised |RB) dase of non-looale

ized carrier functions 14 represented, in taking the translation symaetry

of the crysta) into account, The expressions obtained for the carrier

energy in the bands differ by & pre-exponential factor from those given in
~“the papers mentioned adbove. The following expressions are derived;

L e e

R R S P WP (3,6) /-
,j: s h(n)ag.}lxgll(l.._m"). (3,7)
| ‘j:ig_’g-_'.-;;..gfm,_( carrier quasi-momentus | *
(kn| K| k"?);='h§”o' 'g'ﬂiﬂ("’xlh"""" (3.16)

Qn | BT~ taeNe® Ly wpm moed.  (3.47)

S e s
Cara 3/g i vemOnl RA(RY 1 fos (R Wi ~ | gy

) I
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(snlit'lo’n'):—{W"’(n"’ln ‘")-o-;[v;;(u"']c.,.l.""')-.-

(Vi )('*"’lcﬁoln"")’dvexp[’ (s —nes))= * * v '
(ML x o,

XT, (bn»{ 10)-+-(Vi") }] (0](51'/) (Trf) lmTrr(brr) W)]l

¥

| X exp [ (%,0—2,4)),
Finally the relation of I?n) and l'ﬁn) functiona and expressions for complex
term shifts in both bases are exanincd.
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. AUTHOR;: Klinger, N, I,

TITLEs Theory of transfer ;ftcctu in uiniyonduotor- with low modility
: (general approach in the theory of transfer processes and
criteria of thig theory) '

PERIODICAL  Piztka tverdago tela, v. 4, ng, 11, 1962, 3086 - 3103

TEXT: The theory of transfer effects s ¢xtended, and {te limits determinet V//
in continuation of earlier investigations (ree, 4, 11, 3075, DAN S38R, 140, '
no. 5, 1065, 1962; Izv, AN SSSR, ser, fiz, No. 11, 1342, 1961). The object .~
was to arrive at general basie relations enabling any kinottc'coofficient

to be calculated and also deteruino the criteris for applicability of thig
theory. The basie equations for calculating the kinetic coefficients are
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[#) e exp[—~ist — T ) 0)
[y= E '(”I ' X | r’n’)l‘ l'.. (n')[(l. — |!.)l+(r~ ‘“;»'rg

An example is Kiven showing how to obtain the firat and second order
correction formulas, The firsteorder correotion is of the following type

«INI 1 X1 (o N]a), (2.40),

The limits of applicatidon are investigated for semiconductors with o strong _
“electron-phonon coupling v(fo))l) and with a small radius of the polaron- '

‘type carriers. The contribution of each approximation to various special 7
cases is estimated. Two appendices deal with prodlens arising in these
approximations, Conclusionss 1In order to realize the transfer effects {t

is necessary to have a high enough temperature, 1, o, T)To‘ where Tok

and U_is the characteristic phonon trequeney._ Another nocnurj condition
1a~4:/¢°“p)>1 where & 1is the electron band width, It follows from the

criteria that at T3>7 4 new transfer type will occur, caused by transiums
of loc7ltzed ¢arriers between lattices. Uneven effects with respect to the
Card 2/3 : ;
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Ragnetic field, such a8 the Hall effect, are determined by the sontribution
of phaae-eorrolntcd transitiong, In thie respect the transfer shows g quan
tum-type charaoter, o ‘ : _

ASSOGIXTION: Institue poluprovodnikey AN 883R, Leningrad (Inotituto of
' Semiconductors Ag USSR, Leningrad) -

SUBMITTED:  Maren 12, 192 (1nit1a11y)
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AUTHOR: Klinger, M, 1,
TITLE: Theory of kinetio effects for low carrier mobi 11ty

PERIODICAL: Akademiya nauk 358R, Doklasdy, v. 142, no. 5, 1962,
1065 -« 1068 .

TEXTs A. F. Ioffe (Canad. J. Phys., 24y no. 124, 1393 (1956))
showed the carrier mobility of some semiconductors to be anomslously

low, The transport mechanism in thege semiconductors was shown to differ
largely from the usual one.  The author foramulates a theory free of
limitations and certain difficulties for transport effects in an ideal
orystal with small polarons or other small polarizable carriers.
Electron-phonon interaction is assumed and an electron (hole) in the
field of vibrating ions of a three-dimensional ionic lattice is studied,
The total Hamiltonian is given as the sum of the Hamiltonian of the
undisturbed system and that of small disturbances. The transport effects
-are studied in a system with strong electron-phonon coupling., Thekinetic
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Theory of kinetio,.,

coefficients are caloulated by expressions from prelisinary studios
(M. 1. Klinger, ris, Tverd. teola, 11, no. 12, 1342 (1960): E. Kubo,

J. Phys. Soc, Japan, 12, no, ‘1, 570 (1957)). The conditionD=4 . /Af
< U };f { wet 1y (1. o., I) and { are the small paraneters of the L
theory) 1s a oriterion o_t 'thg ’appliccbiuty of the perturbation theory to /‘/

, R iy
the calculation of:DAm [Abutraotor'o note: J)AB' not dofxned»v,. “ mean """c

exp ( -%(T)), where Ac 48 the carrier band width, w, the characteristic

frequency phonon. 9 '(\ 1 means that the migration occurs due to transitions

of localized pblaron-typo vave packets between the cells, Thie takes
Place only if the 1ifetime of a packet in a cell 1s shorter than its
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leakage time. F ‘}1 is the condition of quasisteadineas of the state of

polarization of the lattice around the carriers, This Paper was the
Subject of a report given at the Sovelhchaniyo po ferro. {
antiferromagnetizmy (Conference on Ferro- and»Antiferronagnetiau) in
Leningrad on May 6, 1961, "There are 11 references; 4 Soviet and 9 nop.
S3vibt,. The four noat recent references to English-languago '
publications read as follows, 4, Miller, E, Abrahans, Phys. Rev,, 120,
no. '3, 745 (1960); ¢. u, Jonker, J, Phys, Chea. 301., 9, no, 27,

165 (1959); 1. van Houten, Phys, Chen, Sol., 17, no. 1;@. 7 (1960);
T. Holstein, Ann, of Phys., no. 3, 343 (19595. '

ASSOCIATION: Institut poluprovodnikov Akadeaii nauk sgsg (Institute of
Seniconductors of the Acadeny of Sciences USSR)

PRESENTED: July 24, 1961, by A, 4, Ledbedev, Academiocian
SUBMITTED, June 28, 1961
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! ABSTRACT: mmnhm nu mzmacn th nnthy-utru pm: of the -»uuy Wi
-1 tensor (to a first, 1inear, order approximation in nagnetic 21eld) and for the i} -

; Hall mobility (Rall angle) for & low mobility semiconductor. The purposs o2 .
! this and previous works by the author 1s the developing of a simple variation
; of the theory of polaron transport of the non-boltssann typs, for which tha ™

! usual transport theory Ls not applieable, An estimate {s made of the magnitude

~ and dependence of the Hall mobility on temparsturs and on the electron-phonon
! coupling constant, Purther caleulatfons show that the Hall -obluty h uuuy

" much lnrgcr thn th. d:t!; (oh-lc) -obtllty. U e
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‘seniconductors, but at lov temperatures. mn this region of T, using a statie

PRI BRI

- jtransfer in Meeumem“mm 47, .80 “::' theary of high temperature - |

o i.,,.:.:.,; »..?.u(‘;-a,.b_. bt A f

e AFFIO/ASD/ESD-3  Pad”

s

|ABSTRACE: " Tha firet part of the

eioulmu"; .

:ﬁ:’: om.r PHI 1s mich greatsr than 1, The transfer coefficients 81 b x|
3gn010m 1 °mwwub::‘ :z.sfgﬂg;l .:g'lrmﬂ:" Vh:‘ch i ¢ gied by oquation (1) of =

. ‘. , ' : souss detall, -
Of the article éxamines the besic dorrelations of this trensfer tbog thoona pars 1

for simplicity, for Sigma sub MY sup (s, &) being 1den case
: ntd

z:hm + or = G1gea sub M), equaticas 2) m“(;‘) of ,mcflyom °qg’i::° 26(8151:; | !

mugfe:?i&?;“““' equations for describing carriers (polarcus) and presents -

c°"’1/ﬂ'“ Om?_m (2) ood B).. orig. art. bas: 23 equations. [ -
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* AUTHOR: Klinger, M. I. '

* TITLE: ;;:;:;~;;~;;;=!!tionary conductivity of semiconductors

.with low mobility o .

SOURCE: AN S8SR. Doklady®, v. 157, no. 3, 1964, 566-569

© 70PIC TAG8: semiconductor carrier, carrier ﬁbbility. semiconductor
L conductivity, polaron, crystal lattice

ABSTRACT: fThe theory developed by the author elsewhere (Phys.
tverd. tela, a) v. 4, 3075, 1962; b) 4, 386, 1962; Phys. Stat. Sol.
V. 2, 1062' 1962] DAN . 142' 10650 1962] Izv. AN 888R ser. fiz..
. ho. 11, 1342, 1961) is used to calculate the tensor of nonstationary
. conductivity auv&n) and mobility uuvan) for a semiconductor with low

mobility,‘iniwhich a carrier such as a -mali,poluron is described
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e 'esaentially by a local-type function. Approximations are given for
;' the ohmic mobility and for the contributions made to it by the "jumps*
i~ +0f the polaron packet and its "diffusion.” It is deduced that the
mobility has a noticeable maximum as a function of the frequency.
-The Paraday angle and the mobility are determined for a magnatie
field parallel to the 02 axis in a similar fashion for not too small
frequencies, for crystals in which three suitable sites can be
‘mutually nearest neighbors. It is shown that usually the Paraday
.. . angle decreases with increasing frequency and with increasing tem-
i peratura. Orig. art. has: 11 formulas. Report presented by A, A, Lebedev, -

ASSOCIATION: Institut poluprovodnikov Akadémii nauk S88R (Institute :
.of Semiconductors, Academy of Sciences 888R) '
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| TITLE:  Theory of tressport:
+;| Relaxation and transport of &

An low mobility erystals. 1I;
“radius polerons as a stochastic

SOURCE: Physfea status soltdt, v, 12, no. 2, 1963, 763=774

| TOPIC TAGS: transport phe ﬁon;-!qiiconductor c:yota(,'c:jitiirﬁ'",ﬂ
"] property, erystal theoty, Aron, stochastic process, nass energy
relation, phyotcai dl!!ﬂ! Boltsmann distribution, Markov process .

© | ABSTRACTI A stochastie theory of high temperature of small polaron ' -
| transport vas developed by eralising on Sewell's model (s Sewell, .

| Phys. Rev, 129, 397, 1963 elaxation of 1local small polarons is:

.| discussed, and & quantitativ tq:urq[dt“ghtn'non-lnltalunu[typi of
| transport {s given. “The tran ort snd relation of such carriers can .

| be considered as a stochastis type of hopping diffusion, but its uain
| equation {s non-narkovgau fﬁt;@;"ganory”). Orig, arc, hast 19 formuw

b8 ook 989 Vo YT $RBAB*S var,
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_ e : erning the ’
Boae . ( ] ‘Mcuhtion and Simulation of Radiant

Orig Pud : Za. tekhn. fis1ki, 195k, 24, Mo 11, 2070-2078
. t

Abstract : The equations for the radfant heat exchan
. ; ge betveen gray bodies, separ-
:::g by a medius that {g transparent to rays, are considered. i coqmp':
h on procedure is proposed, based on the direct tonnection betveen the
ntrinsic and resultant radiation. The possiti}iv¥es of using a light-
ray analogue of the radfation heat exchange are evaluated. '

A

]
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Author t Klinger, V.0,

Inst X By, YU

Title ¢ zxperix_unt vwith a Light Analogue of Radiant Heat Exchange

Orig Pub

Zh. tekhn. fiziki, 1954, 24, No 11, 2083~2089

Abstract : A discussion of the problem of simulating by means of
light the radiant heat axchange in a system of opaque
gray bodies, separated by a transparent medium. Rach
body in the system has equal values of the temperature
and of the absorbing ability (A) over the entire surface.
The surfaces have only diffused reflection and rediation.
The purpose of the work was to determine the flux of the
resultant radistion (Q) on the surface (F), connected
with the depsity of radiation by the formila a = dQ/dF =
Aﬂé c-E, vhere E (s the density of the intrinsic radia-

t108] and B, 1s the demsity of the flux incidept on the

Card 1/3 | . e 64 a
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Abs Jour : Referat Zhur - Fiziks, No 3, 1957, 7185

given surface. The surfaces of the model were made illu.
ninated so that the distribution of the temperature on
the surface 1s specified by the corresponding distribu-
tion of the luminos{ty in accordance vith the Stefan-
Boltemann lav., In this cage the outer sphere wvas non-
illuminated. The internal spherical illuminator vas ma-
de of ground glass. The investigated surfaces had non-
selective reflection. The flux densities vere measured
vith selenium photocells. The constancy of the voliage
on the tubes, and congequently of the luninosity, wvas in-
sured by means of rheostats. The first series of experi-
ments was carried out at various values of intrinsic radi-
ation. In the second series of experiments investigation
vas made of the dependence of the resultant flux on the
geonmetric dimensions and on the optical properties of the
surfaces of the model., The values of the resulting flue
xes, obtained experimentally, are {n good agreement with

Card 2/3 .65 -
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1 -
}(oth thc:u calculated by the well-known Christiansen
The discrepancy between the experimen
thooryammt-tot‘ronato;;? fal date and the
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Author ¢ Darchiyn, 8h,P., Kurmaycva, A.Kh., Klingor, V.0,
Inst ¢ Acodemy of Sciences Knz3SR.
Title :

A Comparison of the Spoctral Luminosit of Live and Torne
Off Plant Leaves. y 'To

Tr. Scktora astrobotan. AN KazSSR, 1957, 5, 174-186,

Photographs were taken of the reflecticn spectra of loaves
of the seoond stratum of 1ilac » Jasnine, and wild mllow;
thon the leaves vere removod from the plants and photograe
phod immodiatoly, Additional photographs vere taken after
5, 10, 20, and minutes, one hour, and two hours. Sovee
ral scries of spectrograms of gypsum and barite scrcons
sorved as a photometric scalc, Standard and ultra-violat
spactrographs were usod with o glass optic,

Card 1/2
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From a comparison of the cuurso of spectral curvee for live
and torn-off leavas it vas found that {n the coursa of the
day there wero no important variations in the optical cha-
rocteristics of the leaf, rogardloess of vhen it was torn
off the plant, The spectral curves wero also comparcd for
sunlight and artificial illumination., On the basis of the
datn acquired the authors consider that by studylng the
lecavos torn off the plant under artificial illumination,

it 18 posaible to dotormine the complete 1ight balance of

the plants, to cxamine the plants in any weather and re-
gardless of their place of growth, to trace the 2k-hour
course of photosynthesis by using the curves of speetral
luninosity of the plants, and to conduct parallcl experia.

ments by the spoctro-analysis and physiological mothods,
-~ 1,8, tharovatova.
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TEXTt On <he modsl of 1igh% the ruthor solvea ixs problem of the radiact
trarsfer batween ‘wo mircor surfesss and *atwaen A mirror ard dtffusion surfals.
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AUTHORS ulis, L.A., Dogtor of Technical Sciences, ‘
Qurvicn, A.M,, Doctor of Technical Sciences, and

, Klineer, V.u., Candidate of Technical Sciences
TITLE: ' OpEToal Modelling of Radiant Heat Exchange in Purnaces
PERIODICALs Teploenergetika, 1961, No.2, pp. 67-71

TEX?T: The general theory of similarity requires than an
optical model should fulfil the three conditions:

similarity;

and similarit

feature of the optical modelling me

University 1is that it avoids fulfil

determining on the model a system o

When these are knmown it is possible

of radiant fluxes with an arbitrary

system in vhich only '

Thus the

The object of the present article is to direct attention to this
method which 13 still not sufficiently widely used, Accordingly,LJ*/'
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Optical Modelling of Radiant Heat Exchange in FPurnaces

the essentials of the method are described and practical results are
given. In optical modelling of radiant heat exchange the radiant
fluxes are so low that the temper factor does not enter into
the experiment, less applicable to studies of
furnaces where he 4 ures are high, because the
equations of vradiant heat exchange are the same whatever the energy
or spectral | The temperature
self-radiation
Prom this the
of the 8tefan
_ or by Wien's
mula if the nature of radiation i3 being studied from separate
Spectral bands, The present article considers only integral
radiation and assumes that the radiating walls and media have the
properties of grey diffuse radiating and absorbing bodies. 1In
modelling, the object 18 sub-divided into a number of surface and
Volume isothermal zones. The optical properties of the surface
Zones are characterised by the mean absorption capacity and thosol/;f,—

Card 2/6
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Optical Modelling of Radiant Heat Exchange in Purnaces

of the volumetric zones by the attenuation factor of the medium,
Modelling consists in constructing a geometrically similar system
of surfaces having og:ical properties identical with the origimal
and a similar distribution of isothermal tones. The attenuating

groperties required of the medium are discussed. The method is
ased on the principle of additivity of radiant fluxes vhich makes
it possible to determine the optical-geometrical parameters of the
model. If only one surface zone in the model is radiating, the

incident flux on different elements of surface can be measured.
These incident fluxes will be both those received by direct but

~ attemuated radiation and those reflected from other surfaces, By
Successively making one zone luminous after another and measuring
the resultant incident fluxes, dimensionless absorption factors may
be determined for various elements considered. Then the results

are summated to determine the flux density incident on any zone

from all the other zones, 8imple formulae are derived and it is
dhown that by tests on a single model and simple calculations it is
possible to solve a range of problems. The study of radiant heaiﬂ/

Card 3/6 o
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Optical Modelling of Radiant Heat Exchange in Purnaces

exchange in the chamber of a stoker-fired furnace by optical
modelling is then considered. A transparent plastic model in the
shape of a cube of side 15 cm inside contained thin metal walls
painted matt black. In one of the walls there were 64 holes which
vere used to measure the incident radiation, Various difficulties
that arise in making the measurements are described. Experience

has shown that they can be largely overcome if a thin layer of
translucent celluloid with a matt surface is placed betwoen the
inner wall of the model and the outer. As incident radiation may

be at any angle, the sensitivity of the pick-up should not depend
on the angle of incidence. This condition is largely satisfied by

4 germanium photodiode operating as a valve, This photodiode has
maximuam sensitivity in tho infrared where the absorbing capacity of
ordinary water is fairly great. Accordingly water may be used as
the attenuating medium in the model. The problem of modelling self-
radiation of the medium filling the volume 13 overcome by having a
single source of radiation, moving it from place to place and
Summating the results, The particular model described was divide:lr,z

Card 4/ 6
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Optiéal Modelling of Radiant Heat Exchange in Furnacés

into 6k zones. The radiating element was a cube of transparent
plastic, corresponding accurately to the size of the zone., The
cube contained a small lamp; it was filled with vater and the
outside was covered with translucont celluloid. To check the
experimental procedure a model was used to study the radiant output
of a oylindrical source for vhich a method of calculation exists.
The calculated and experimental results agreed within 5% and the
accuracy could easily be increased to 2-3%. The burning layer of
fuel was represented by a flat 1lluminator with uniformly luminous
matt surface., The measurements were made and for each unit of
sub-division a table of 64 local values of absorption factor vas
drawvn up. There was no need to make 6% such tables; because of
the symmetry of the model only 16 were required. The tables were
then used to calculate absorption factors from formulae (3) and the
distribution of incident fluxes on the walls of the model was
determined for the case of a uniformly radiant medium and a fuel
layer. RExamples of radiant flux distribution of the model were
plotted. Attention .aas recently been dravn to radiation
Card 5/ 6 : PH/
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Optical Modelling of Radiant Heat Exchange in Furnaces

back from the screen tubes, Accordingly the difference between
the actual operating conditions of screens and those which are
usually assumed was investigated, A study was made of the
influence of the degree of blackness of the screen tubes on the
heat exchange conditions in furnaces, The method of setting up
the model to do this is briefly described and comparative data for
tubes with absorption factors of 0.6 and 0.9 shows that alteration
of the degree of blackness of the screen tubes has no important
influence on the radiant heat exchange in the case considered.
Results obtained in tests on the optical model with almost black
surface were compared with calculated values for absolutely black
tubes and agreement was good, Ways in which the procedure may be
further developed are discussed and it is recommended as a useful
aid in calculations of heat exchange, ‘ .
Ehg;:lgrg 3 figures, 1 table and 11 referencess 7 Soviet and

sh, :

ASSOCIATIONs Kazakhskiy univeraitet i TSKTI | LJf/’
(Kazakh University and Central Boiler Turbine
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AUTHORS : Vulls, L.A. and Klinger, V.G.
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TITLE: A method of 1light integration

PERIODICAL: Roferativnyy zhurnal, otdel'nyy vypusk., 32, Izmeritel's
nava tokhnika, no.6, 1962, 51, abatract 32.6.324.
‘ir, {azakhék.un-ta, 1960, no.2, 103-108) ’ v/

TEXT: Tho posaibility oi ealeulu.ing the irradistion of targets,
of the radiation of sources if gelf-abasorption is taken into ac-
count, and of the rudiation barrier, etc., by means of an expori-
montal study of rndiatior rays on an optical model (the latter
sorves as a light 1ntocrabor¥. 1s disocusaed. The simplicity amd
“the sufficient accuracy of the method are illustrated b{ means -of
‘an example, in which tho radiation dose received by a disk-1ike .
targot from a source of particlas of the same shape is deternined.

[Ahstrnotar'a note: CDmploga tranalntionJ
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KLIHOO, Ve Voyland Phys-dath Soi - (disa) "on tho prodlan of"MJ
theoretioal dotarrdnation of ﬁﬁparﬁne struoturs of ntouio
thorns." Vilnyus, 1959. 7 pp (Kin of Wighor icucation USSR.
Vil'nyus State U im V. Eapsukas). 150 copies (i1,39-55,101)
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UGORN?S, 1.1,; OLAZUNOY, A.Ac; STHOMYATNIEOY, 1.A,; KASHUNIN, I,S,: POSTNIXOY
NoA.i BADSIO, VoA,; ULIYANOV, 8.4,; GEUDINSKIY, P.G.; VASIL'TNY, A.i.;
KUYSHINSKIY, N,X.; BAPFITANOY, L.¥.; TARASOY, V.I.; KRIKUNCHIK, 4.B,;
SHAPIRO, A,B,; BIBIKOY, Y,V.; DYOSHIN, L.I.: KARPOY
 M.M.; USPENSKIY, B,8.; CHALIDZE, I.M.; BLOCH, Taeho: , .8,

Lesif likevlevich Gumin; obituary. Blek.sta.26 ne. '
(Ounin, Iesif lAkovievich, 1890-1955). #e8.20 ne.12:58 D (isgél 914) .

s
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AUTHOR:

TITLE:

PERIODICALs
ABSTRACT:

Lebedev, A.N,, Cand.Tech-Sei. S0V/96-58-7-18/22
and nm‘t, 1.D. ’ 'xmm.r

The cﬂuntorhtiu. reserves and consumption of fuoh produced

in India (Kharakteristika dobyvayemykh v Indii topliv, ikh sspasy

"4 potrebleniye.) :

Teplosnergetika, 1958, VwlS No.7. pp. 85-86 (USSR)

The article opens with & brief historical survey of coal mining ia
India. Pigures are givesm for 1956 production. The productivity of
labour is very lov because mechanisation is slight. The main
properties of coals from a number of fields are desoribed, and the
leading preperties of some are tabulated. The preperiies of
Indian orude ofl are givemy 1% is of mormal viscosity, lev ash
but high sulphur coutent. Prospective increases in coal and eil
produstion are considered. There is 1 figure; 1 table and 4
1iterature refersnces (1 Soviet and 3 p;xxns

4 Fusls = Comsumpticn

1. Fusls - India 2. Pusls - Propertiss 3. Fuels - Availability |
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T TyuEmdu

_ : 50V/96-59-2-15/18
AUTHORS:  Isbedev, A.N., Candidate of Technical Sciences
K1 D, gineer '

TITIE:  Power Englneering in India (Energetika Indii)
FPERIGDICALsTeploenergetika, 1959.&1?1‘ 2, pp 89-91 (USSK)

ABSTRACT: fThe article opens with a bri :
ef review of :
engineering developments in India since 153§?rcms
of installed capaclty and power generated in different
ygggg ggigge gimrigtvtg 1. Erief descriptions are then
ations at Bo -
953 and Trombey. There are 3 ﬁ?;‘gé.copstmcted in

Card 1/1
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KITIGOFER, H,

"Frofesat-nal Libreries ns Velusble Assistence {a the Iﬁ::rove*'m‘-'t; of
Professlonl Quslificetions®, p. 74, (FECHINIK, Vol. 27, fo. 2. Seb.
1254, Yerswewe, Polrnd) - o

5C: ltonthly I4-t of Fect Euprs ann Acces o fune " “ye
5, ¥ay 1955, Unel. reon Aeceselons, {m1), 17, Volu 4, ta.
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KLIN |

"Introduction to Metazathemat "
l 526 . - 32.25 R, : 10.,

izdat, Inostr, Lit,, Moskva, 1957,
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ELIRIKA, M, (Prah\ 12, Kad Petruskou 4,)

An mproud snare for the extraotion of concrements from the ureter,
Ro’hlo Ohif. 3? ”15’332"335 h’ 58.
(URRTERS, dis,
oonorctlou-. hprmd snare for extraction (cs))
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"ryat‘ iZsation of indiuxm pnr:ph'da from a gasesie theou
GVQ M‘ 38330 xfﬂr‘. ll%. S u:‘.."z&ﬁoﬂl HL R l;,t'

'H..RA 18!?.1’
1. Inatitut novykh kmuaheuu‘\ probles N CIT®,  Agtelh e
June 29, 1965, :
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!
4
VASILTYEV, Dmitriy Vasil'yevich, sasl, deyatel' nsuki i tekhniki
RIFPSR; MIKHAYLOV, Vliadimir Aleksandrovichj NORNEVSKIY,
Boris lvanovichy VYLXOST, V.D,, retsenzent; KUTASIN, B.P.,
retsensent; KLINIMA, Ye.V,, red.
P

[Automation of ship equipment] Avtomatizatsiia sudovykh
ustanovok, Pod red, D.V.Vasilleva. 2. i2d. perer. i dop.
leningrad, Sudostroenie, 1965. 607 p. (MIRA 19:1)
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mnll Yo.': ‘. hnd.hkhn.nmk, 60“'

Xxplosions and burns during the testing of hi Prars
Blektrichestvo no.6191-92 Je 58, . chrreltage & m&h;iw)

(Bleotrio transforvers--Yesting) (Condensers (llootﬁci{ﬂ»ﬂl‘nu)

TR
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~ KLINTSKIY, Yo

Use of nitroglyverin in evaluating coronary blood eirculation,
Kas, med, shur, 41 no,3123-25 UpJo 160, ~ ° (lﬂRi?Ju;)

1. Is 1wy kafedry terapii (sav. - deystv. chlen AMN 358
H.8, VOVsl) THentral'nogo instituta namrahmtvonniyf’ my.
( IOLOGICAL EF7ECT)
(COROMARY VESSELS.-DIAGKROS1S) '
(ELROTROCARDIOGRAPHY)

PRI A e

CIA-RDP86-00513R000723130008-7"
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RN Kol 3615 bile Condar i P o de v e 0 o S R e R M b R P A ' IR Sk e b G Y M B o (i gt B ] )
r

SMMO;‘HQAO’ mNIYOM‘ Y—;nbl KAS'IANCHUK RQSQ

‘Purification of vater Yy removing phenols and petroleun odum
hur osonisation, ma-.kun.shnr. 30 32:5:527-530”'64. (pr ) :
MIRA 1814

1. Inltitut oblhcb.y 1 mumotmkay khimiy AN UkrSSR,
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Bffeot of ultraviolet 'rin on the blood sugar level in frogs

during hibernation and artifiecisl revarming, Act 1. .
12 10.5/61773-77% 160, 7 ng s physiol.polon

1. 2 Zakladu H:jéiogu Pomorskiej AM. v Ssosecinte, licronlk#
prof.dr B, Mietkiewski,

HIBERNATION dlood)
BLOOD SUOAR)
ULPRAY 10LE? RAYS)
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KLINKE, Romuald

Effeot of ultraviolst rays on the blood sugar level in frogs in hiberna-
tion and im wvarious environmental temperatures. Roosn. pom, almd, med,
Sviercsevaki, 71271-282 ‘61,

1, 2 Zakladu Pisjologii Pomorskiej Akademii Hodyanoj Kieromik: prof,
dr Bugeniuss Mietkiewski,

(ULTRAVIOLET RAYS HIBERNATION dlood)
(BLOOD SUGAR TEMPERATURE)
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MIBTK (FWSKI, mgmiusz;mxl;l‘lm'{!!«_‘}jlggggld »

B the effect of ultraviolet rays an “he blood sugar level in
rabbits, Acta physicls Pols 15 no.51622«634 &9 164

1. 2 Zakladu Fixjologil ixademii Medyomnej w Ssezecinie
(Kteromiks prof, dre B, Miatkievski),
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LGl

‘xx.,___xg_n;,_mm, KAMIBZEN, Aatont;PAPRINICZ, Birute

on the effect of oznpzomin and dihydroltreptomin on ohronw

- of the rabbit ear ‘ﬂ- inth. Roosn, Pom, akad, ud,,;uiorcmski
104217235 '64._ -

L1, 2 ZaKledu Hljologil Poaoukhj Ahduii Medycsne§ (Kierownik:
prof, dr Bugeniuss Kietkiugt )1 s Klinikd Ft.ysjatryc:mj
Pomorskie] Akademii Medyos (Kierownik: prof. dr Zhigniew
_Onmuucvcki)o R

]
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FLINKER, L,

KLINKER, L. Feterolopic effect en fadings of short curetirn which oecur in vltrs shorte
‘wave redio trenseission, Tr. fron the German, p. 217, o

Vol. (0, N o, 4, July/Aug, 1956
ILCJARAS

&I uCr.

Budepest, fiungary

qu Bast European Accession, Vol. 6, Ko, 2, Feb. 2¢47
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| TR

KLINK ITEWLS2, . ,
M/Qleﬂiell Technology ~ Chemi¢al Products and Their H-33

Abs Jour
Author

Inst
Title

Orig Pud

Abstract

Application, Part b, - Dyeing and Chemical
Treatment of Textile Materials.

Ref Zhur - Khimiya, Ko T 1958; 23558
F. Klinkievice.

¢ .,.——-_\\ )
: Development of Correct Warp Sizing Method Depending on

Warp Kind (Combed, Card) and Wool Fiber Content.

Przea. vlokienniasy, 1956, 10, Fo 10, Biul. Inst. Wlokien.
19. '

A recipe for size preparation for warp with various con-

" tents of wool fibers (0, 60 and 100%) vas developed. The

size consists of potato starch and bone glue with an addi-
tion of wax emulsion as coftener. The ingredients of the

vax emulsion are; synthetic wvax, olein, glycerin and am-
monium salts. It is recommended also to split the strach.
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O

*The nuclear physics situation in ilungary; Dr. Lajos Janossy and Dr. Sandor
Szalay, professors of nuclear physics on the present results and plans.”

. pe 10 (Ujitok Lapfa) Vol. 9, no. 22, Dec., 1957
" Budapest, Hungary

80: Monthly Index of Bast Eurcpean Accessions (EFAI) LC. Vol. 7, no. 4,
April 1958

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723130008-7"



"APPROVED FOR RELEASE: 09/18/2001

£2E S ECVRIIRINERS TSI M Hp e LY

CIA-RDP86 00513R000723130008 7

L e GRS e 1% i S 03 o B0 e 0

Achiwvenent of the Department of Textile Engineering at Budapest

Folytechide, wve U5
LEX: PROMISHLENCST, Vol, S, Yo, 1, 1956

soriia, bulgaria

50. East ELuropess lccessions List Yal. 3, Koo
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_KLINKO, Mark

One of the most modern photograph hboutoﬁu in Eurppe is n%b the
Bungarian Telegraph Agenoy. Ujit lap 12 no.4112-13 *5 F 160,
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UDOVITSK1Y, S.; SHEMETS, A.j LILOV, A. (Chernovtsy); KLINKOV, 1. (Serpukhov
Moskovskoy obl.); TERTICHNYY, F. (Makeyevka Donetskoy obl.j;
BOROD'KO, 1. (Vorkuta, Kowi ASSR); BAZUKIN, P. (Novokuznetsk,
Kemerovskoy obl,) i

tor's mail, Sov. profsoiusy 20 no,2:32-33 Ja'6s,

From the editorts mil, Sov. ¥ ¢ (WIRA 1712)

1, Zaveduyushchiy yuridicheskim sektorom Ukrajnskogo

respublikanskogo soveta professional'nykh soyusov, Kiyev

(for Udovitskiy). 2. Konsul'tant yuridicheskogo sektors

Ukrainskogo respublikanskogo soveta professional'nykh

soyuzov, Kiyev (for Shemets). 3. Neshtatnyy korrespondent

zhurnala "Sovetskiye profsoyuzy" (for Brorod'ko).

o
B i
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|1 5260165 ENT(1)/EWPCe)/EVT(R }/EVECE) AL/ERPCL }ALECCE) <2/ B0 b ixk(h MY -
. Fr-7/Ped/Ti-l LiP(c)  JL/GO/AT o

ACCESSSINE HR: APSO1kOTS Ur/2363/65/001 /004 /0478 /G T 9 ’
AUTHOR:  Grinberg, Ya. Kh.; Medvedeva, 2. 5.; Klinkova, L. A. 513
i W‘“ﬂm%
TITLE' Preparation of pp_x;g_g, phosphide single crystals s 5-2
> ~ - 8

SOURCE: AN SSSR. Izvestiya. Heomganicheskiye saterialy, v. 1, no. 4, 1965, ETB-JATQ

TOPIC TAGB: compound uglcggﬁgctog.l boron phosphide, high purity boron phosphide,

synthesis, single crystal growth, chemicel transport reaction, physical property
{

ABSTRACT: Synthesis of M}‘ (99.996%) microcrvetailine boron rhosphide pcv-t

der and 4 technique of growing boron phosphide single crystals have been developed

to produce crystals of the purfty &nd eize suitable for measursment of physfcal

“haracterigtice. Difficulties encountered In preparatisn of this refractory compound

. seaiconductor vere emphasized. The purity achieved by the procegs described wvas

| 181208t an order of magaitude highwr than in previous preparstions. A chemical trans~ -

port reaction with fodine vapors was used for groving the single crystals. The '

reaction {nvolvirg s difiusion mechanism produced 1—).5-em large crystals. Morphol~ -

gy of the erystals vas described and x-ray crystallographic data vere given.

Mi.rotardness of the crystals vas measured and found to be samevhat different than

Card 1/2
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rovnner ot

L 52621-65 - .
'ACCE3SION %¥R: AP501L075

previcusly reportel. The avarage thermoelectric pover in the 20—150C range vas
about 150 uv/degree. All crystals displayed n-type conductivity. Orig. ert. has-

« figure. (JK] '

, i
ASSOCTATION: Institut cbshchey i neorganicheskoy khimi{ {a. 5. 8. Nurusxovs i ¢
Axademi{! nauk GSSR (Institute of Ceneral and Inocrganic Chemistry, Acadesy of . '
Lr.enyes aoSR)

SURMITTY 1AJanbs ENCL: 00 SE TRFORT, GC

N OREF av 307 OTHER: 009 AT PRERE 8010 .

3

‘Nln-." ~v A

{48
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| 'eounce:” AN 888R. 1
- 2100-2101-

‘ TOPIC TAGS: ' tndmi“,
T I dhant R Uyt
: :Q'mc'fxul prelimina

' mad ‘of the effect of ;hu'nic‘d rans

reaction conditions on the preparation of InP s e crystalg! the vapor phase,
The experiments vere conducted aled evacuated l\lp to 6 x 10~¢ wm Hg at 20C)
quarts ampoules using polycrystalline cubic InSb (a = 5.869 %) ‘as_the starting ma-
terial. The transport temperatures were: -in the heterogenecus resction zone, - 950C; -
in the crystallisation sone, 900C,’ The transporting agents vere I or, for a faster |
reaction, Inl, 'Depending on the transporting sgent, concentration, and smpouls diame-
eter the folloving InP crystals vere prepared: .1) n-type crystals of cubic modifi. | -
© | cation up to 2 mmj 2) dendrites up.to 3 mmj or 3) polyhedral crystals up to O mm. |
;| The prerequisites: for controlled' groving of InP single crystals are an elucidation of

. | the mechanism of the resction mixture transport to the crystallization tone, and the |
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